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Outline

Overview of CERES product streams
— Flux differences between streams highlighted

Edition 2.5 processing status
— Processing flowchart and data inputs

GEO calibration update

— GEO calibration against MODIS

— GEO stability monitoring with desert

CERES prototype ordering tool improvements
— Avallability and ordering statistics

— Integration of Edition2 into pages
— Improved plotting capabillities
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ERBElike Processing

ERBE Scene ID
and ADMs for
ERBElike Fluxes

ES8
(L2)

ES9
(L3)

ES4
(L3)

CERES Scene ID

And ADMs for
CERES Fluxes

SSF
(L2)
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ERBE2.5°Grid ) :

CERES 1.0° Grid

SSF Processing . SYN Processing

CERES footprint radiances

CERES
Product
flowchart

Convert radiance to flux

Footprint products

Spatially grid

SSFgrid_instan (L3)

ERBE Temporal :
Interpolation

ERBE Temporal
Interpolation

SSFgrid_daily
SSFgrid_monthly (L3)
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ERBElike Processing

SSF Processing

SYN Processing

Instantaneous gridded products

GEO enhanced diurnal interpolation

©  CERES Temporal
. Interpolation

- /“Compute Fluxes for
: consistent clouds

SYNgrid_3hourly
SYNgrid_daily
SYNgrid_mhourly
SYNgrid_monthly (L3)

Temporal Interpolation

Computed fluxes

Level 3 products

Net balance fluxes

Net Balanced and Clear-sky
Spatially Filled

e
Energy Balanced and Level 4 products  [Epled=1
Filled (L4) A\ | /4




CERES ADM improvements

ERBE like mean ERBE hke nonGEO
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 The CERES ADMs and scene identification is an improvement over ERBE-like
- especially clear-sky scene identification, and polar cloud retrievals
« CERES ADMs show no dependencies with cloud properties or regionally
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The merged CERES/GEO SW diurnal flux

* Peruvian maritime stratus region example, morning stratus clouds that burn
off in the afternoon, expect greater SW flux in the morning than afternoon

Terra SW hourly flux (ERBE
temporal interpolation) which
assumes constant meteorology
at the 10:30 LT measurement
time

Aqua SW hourly flux (ERBE

temporal interpolation) which

assumes constant meteorology
Terra at the 13:30 LT measurement

— Aqua time

— GEO(Terra)

' ' ' ' Terra CERES 10:30 LT & 3-
12 16 hourly GEO SW hourly flux
local hr (GEO temporal interpolation)
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* The Terra 10:30 and Aqua 13:30 cannot replicate diurnal coverage
¥ + Use Geostationary derived fluxes to complete diurnal coverage




The merged CERES/GEO SW diurnal flux

Interpolation difference

Daily mean (Wm-2)
Terra 119.0
Aqua 854

GEO 102.3
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— GEQO(Terra)

12 16

local hr

* The Terra-Aqua daily flux difference is ~35Wm-2 for this maritime stratus region
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Terra (10:30 LT) - Aqua (1:30 LT)
monthly CERES SW flux differences
Dec 2002
CERES & GEO fluxes

% AT-A 3-hour

> !
TN v

-70 35 70

-35 0
s 70 Terra-GEO Minus Aqua-GEO SW Flux Differences (Wm™)

-35 0
Terra Minus Aqua SW Flux Differences (Wm)

Regional rms=11.7 Wm- (11.1%) Regional rms=4.6 Wm- (4.3%)

* Terra fluxes > Aqua fluxes over marine stratus regions (morning clouds)
» Aqua fluxes > Terra fluxes over land afternoon convection regions

* The merged GEO fluxes have removed the CERES sampling bias of the
diurnal cycle
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Courtesy of Lusheng and Norm

Annual Cycle of albedo from 8 years of Terra

Marine Stratus Albedo 8year TOA SW GEO-nonGEO
| | N\ s
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Land Convective Albedo

CERES/GEO
CERES-only

. 388988

 Diurnal variation over marine stratus and land convection have a strong
influence on the amplitude on the annual cycle of albedo

» Merging CERES with geostationary satellite fluxes captures both the
diurnal and annual cycles of albedo




Regional SW biases (GEO - CERES) Jan01

matched within a hour

Before Normalization, Jan01 After Normalization, Jan01 . =
o X
0))
= L
f~< g ok T %
i ~\_'.'§'5'?\?’ "s_s':" e :, ) R
b 77 2 I e S "o
*»‘ §‘.4’“'.."{ i R 2 erR i | o L
g -!:; ad m,',nmll !.':' TN U L s [ (D
— [ | =] N
All-sky SW GEO-nonGEOQ, 8-year mean Normalization Time difference, Dec02
90°N . 15 ‘ N .. -
IR e i
30°N 3 J
5
00 -
o %
30°S §
4
60°S
L —— %
o - I
OPsor 1200w 60w 0° 60°E  120°E  180° min=16.03948 o .5 o P o ?:9'0
i dGMT

. 3-houfly SW normalization limited by time difference of matches, however global mean bias<0.1%
* Quantify 1-hourly GEO over 3-hour GEO derived flux improvements



EOF analysis, LW Land and Ocean, Jan 2005

— Perform EOF analysis on Jan 2005 1° gridded monthly SW and LW

monthly hourly fluxes
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CERES-only temporal
# 1, 95.642%, TERRA
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#2, 2.353%, TERRA
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GEO/CERES temporal

. || Land diurnal heating

Afternoon convection

over ocean

« 2nd EOF shows that GEO captures the afternoon convection, ERBE 2" EOF < 2.5% contribution

 Terra sampling cannot resolve maritime stratus LW diurnal cycle

NASA Langley Research Center / Atmospheric Sciences

Both methods use
linear interpolation
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GEO LW 16:30 (PM) - 7:30 (AM) monthly hourly mean
Dec 2002

PM - AM (W/m?)

 ERBE LW temporal averaging is symmetric about noon

* Plotted is the PM-AM difference symmetric about noon for GEO temporal averaging
* For land: blue afternoon convection, red diurnal heating, thermal lag

« PM-AM differences can be ~ 30 Wm-2
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Terra CERES - CERES/GEO monthly mean
Dec 2002

 CERES = CERES fluxes and ERBE (constant meteorology) temporal averaging
« CERES/GEO = CERES fluxes utilizing GEO fluxes for temporal interpolation

10 10 -10. 6.7 -3.3 0.0 33 6.7
CERES - CERES/GEO, Wm-2 CERES - CERES/GEO, Wm-2

« Some regional monthly differences > B * Global bias = 0.5 Wm-2
20 Wm-=2 « Day and night LW biases compensate

 Global bias is - 1.0 Wm~2
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EBAF clear-sky filling
SRBAVG-GEO

SRBAVG GEO TOA SW_rev1 Clear-sky Flux
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* Note the amount of missing clear-sky SW regional fluxes
» CERES requires that 99% of the MODIS pixels within a CERES footprint are clear to be
classified as clear-sky

» Missing clear-sky fluxes are based on MODIS derived broadband clear-sky pixel radiances
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CERES Ed2.5 lite products

Edition3 CERES instrument calibration processed with Edition2
algorithms (clouds, ADMs, etc)

— All known instrument artifacts removed

— Will use Solar Radiation and Climate Experiment (SORCE)
incoming solar as well as the Edition 3 products (~1361 Wm-2)

Designed to give users a quick look into the CERES Edition 3
product fluxes
— SSF1deg (nonGEO), SYN1deg (GEO) and EBAF available
— Terra from Mar 2000 to Feb 2010, Aqua from Jul 2002 to Jun 2008
— Reduce parameter dataset, Monthly and Daily resolution
— All lite improvements to migrate to Edition3 TISA products
— SYN1deg SW and LW clear-sky fluxes are nonGEO

Available on CERES prototype ordering tool as beta
— Soon to be released as Edition 2.5 for publication and at ASDC
— All 10 years can be ordered as one netCDF file on tool (0.6GB)
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CERES Ed2 Product file name convention

- M Local time based time averaging

SRBAVG nonGEO ™S SRBAVG
SRBAVG GEO SRBAVG EBAF

Duplicate€ode

SYN

Computed& AVG/ZAVG
GEO

GMT based time averaging

Instantaneous J| Instantaneous | Global § Monthly Net
Footprlnt Gridded Synoptlc Mean | Balanced

b |4




CERES Ed3 Product file name convention

SSF_grid_daily
SSF_grid_monthly

SRBAVG-nonGEO

Local time based time averaging

SYN_grid_daily GMT based
SYN_grid_mhourly ISR
SYN_grid_m3hourly

Computed& SYN_grid_monthly

GEO

CRS_grid_daily

CRS I CRS_grid_hourly CRS_grid_monthly

Instantaneous j| Instantaneous GlObal Monthly Net
Footprlnt Gridded Synoptlc Mean | Balanced
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CERES Input Datasets

2000 2001 2002 2003 2004 2005 2006 2007 2008
Input Sources 2009 2010 | | I N R B L L || L L
FM1 e e e —
Terra FM2 | - Em Em . =
FM3 - O e
Aqua . — e —
Atmos GEOS-4
-phere GEOS-5
Collection4
MODIS Collection5

NSIDC - snow and ice cov.

MATCH - aerosol constituents

SMOBA - ozone

Geo Sources

MET-7 I
GOEO MET-8 O
0°E MET-9 ]
GEO MET-5
630 E MET-7 ]
GMS-5 O
GEO GOES-9 ——
140°E MTSAT-1R ]
MTSAT-2 —
GEO GOES-10 |
135°W GOES-11 ]
GOES-8
G EO GOES-12 C_________________________________________________________________|
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GEO calibration update

* Recalibrate all GEOs to MODIS between 2000-2010
for complete time records for Edition4 GEO
coefficients delivery

— Currently (Edition2) piece wise (3-year increments)
calibration coefficients are delivered

— Take into account spectral response differences using
SCIAMACHY

— Use desert and DCC to monitor stability of GEO'’s

D. Doelling, P. Minnis
NASA LaRC

R. Bhatt, D. Morstad, B. Scarino
SSAI
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GEO to MODIS Cross-Calibration Method

« Ray-match coincident GEO counts (proportional to radiance) and
MODIS radiances

— use a 0.5°x0.5° lat by lon grid to mitigate navigation and time matching
errors

— Use MODIS as reference since GEOs have no onboard calibration
— Normalize solar constants and SZA, obtain MODIS equivalent radiance

« Perform monthly GEO/MODIS regressions of the gridded radiances,

and derive monthly gains
Compute timeline trends from the monthly gains

260 280 300

Longitude ( )
OIS e L




GOES-12/Terra-MODIS

GOES-12/Terra-MODIS GOES-12 gain
July 2003 based on Terra MODIS

- Gain = 0.68

29 published count offset
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GEO/MODIS Validation

GOES- 11/Terra &Aqua MODIS

Met- 9/Terra & Aqua MODIS

(0 057 - ) B e s e o e e B s e B S B B S 0.8
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w w
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TERRA AQUA TERRA AQUA
SLOPE 0.028e-4 SLOPE 0.028e-4 - SLOPE 0.657e-4 SLOPE 0.719¢e-4
. OFF 0.5420 OFF 0.5536 OFF 0.5067 OFF 0.5211
R’ 0.1061 R? 0.0257 R 0.7820 R C.RCdS
STDerr 0.0029 STDerr 0.0064 STDerr 0.0152 STDerr 0.0133
P : o5 MEAN | 0704  MEAN , 0740 , . ..., [

2067 2432 2797 3162 3527 3892 4257
G11 DAY SINCE LAUNCH (May 03, 2000)

1125 1490 1855
MET9 DAY SINCE LAUNCH (Dec 21, 2005)

T T T T

2007 2008 2009 2010 2011 2012
YEAR

2006 2007 2008 2009 2010 2011 2012
YEAR

* Note that Terra and Aqua MODIS use solar diffusers to maintain calibration stability
* It is remarkable that both Terra and Aqua give a ~0.2% degradation/year

» These plots indicate a 2% calibration difference between Terra and Aqua, the ~
absolute calibration uncertainty of MODIS

_NASA NASA Langley Research Center / Atmospheric Sciences cures
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GOES-12/Terra-MODIS, July 2003
no spectral correction
Ocean ~ Land

"  Gain = 0.6609
- Offset =47.8

T
=15 TERRA

-~ Gain = 0.6844
- Offset = 32.8

SLOPE  0.7090
XoffPC 478
R? 0.99374
STDerr%  6.94
NUM 2365 NUM 1220
0.6936 4 PC 071054
SL Pyx  0.6972 SLPyx  0.7135
FuR[ dU] 0.6844 ﬁ-:::xR[ZB-E‘] 0.6609

200 400 600 800 | 200 400 | 600 800
G12 DAY CH1(0.65um), CNT (10 bit) G12 DAY CH1(0.65um), CNT (10 bit)

SLOPE 0.6919

KoffPC 32.8
R? 0.9924
STDerr% 5.1
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* GEO gain dependent on instrument spectral response and scene type
* Note surface type effects mainly the offset under clear-sky conditions

. The gain difference is 3%, and the offset should be 29.0
' NASA Langley Research Center / Atmospheric Sciences




SCIAMACHY” spectra
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SAT Cum SCs SCt Rads Radt Ref SAT Cum SCs SCt Rads Radt Ref
gosi2.1 0.6507 1545.6 1562.4 19.2 19.4 0.0391 gosi2.1 0.6507 1546.0 1562.4 39.5 39.9 0.0803

terra.1  0.6466 1543.5 15753 17.0 17.4 0.0347 terra.1  0.6466 1544.1 1575.3 24.1 24.6 0.0491
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* Clear-sky SCIAMACHY mean & sigma spectral response over ocean and forest
« Compute the Radiance using Thuillier incoming solar

NASA Langley Research Center / Atmosp
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SCIAMACHY™* spectra

High Cloud Low Cloud
1.00 N A A l 1.0 100 T " TN AT T l 1.0
—gosi21 4 o —gos121] §
o —terra.1 § Q —terra.1 S
S —CIRRUS 085 < — STRATUS-8B
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o T o { >
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8 050" Terra 200.8 % 8 0.50 \ '\“: <
n . () b <
o s i h .,f0-4g ° | |.I| 045
N A A I | ! %)
© WY ©
£ 0.25 ; OZ(é) £ 0.25 G-12 317.5
O -1V, O
Zz L=z Terra 329.1
b ] W (7p]
ooot/ . . J . ) WW_ 0.0 000 . J M‘L R 0.0

03 04 06 07 08 09 141 1.2 03 04 06 07 08 09 1.1 1.2
um um

SAT Cum SCs SCt Rads Radt Ref SAT Cum SCs SCt Rads Radt Ref
gos12.1 0.6507 1545.1 1562.4 197.1 199.3 0.4008 gosi2.1 0.6507 1546.4 1562.4 314.3 317.5 0.6385
terra.1 0.6466 1543.0 1575.3 196.6 200.8 0.4004 terra.1 0.6466 1544.4 1575.3 322.4 329.1 0.6564
RATIO 1.0013 0.9918 1.0025 0.9927 1.0009 RATIO 1.0013 0.9918 0.9748 0.9647 0.9727

* Bright cold high clouds have radiance ratios near one
* Bright low clouds have more absorption in the near IR
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SCIAMACHY spectral corrections, July 2003

Ocean

|
terra. gosi2
99.50 98.60
79.35 77.90
401.60 398.70
10.20 11.50
391.40 387.20

SLOPE 0.9817_|
XoffPC -0.92
R’ 0.9997
STDerr%  1.26 .
NUM 1251
BIAS(X-Y) 0.91
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RMS% 215
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CUB: 0.0000x"+ 0.0001x"+ 0.9563x + 2.12124
Rmin, Rmax: 1.1306, 0.9918
| ‘ | SLPyx 0.9819 |

100 200 300 400 500
terra.1, Radiance (Wm“sr'um?)

gos12.1, Radiance (Wm“sr'um”)

I :
terra. gosi12
135.56 139.82

70.48 66.26
313.90 312.90

21.20 33.30
292.70 279.60

SLOPE 0.9397_|
XoffPC ~ -13.17
R’ 0.9991
STDerr%  1.45 .
NUM 306
BIAS(X-Y) -4.26
RMS 6.35.
RMS° 4. 54

CuB: 0.0000x" + -0.0000x" + O. 0308x + 13. 3281 1
Rmin, Rmax: 1.4553, 0.9856
| | SLPyx 0.9406 |

100 200 300 400 500
terra.1, Radiance (Wm“sr‘um")

* Use all SCIAMACHY footprints that fall into the GEO equatorial domain during
. Derlve spectral correction using a cubic fit for ocean and water

NASA Langley Research Center / Atmospheric Sciences




GOES-12/Terra-MODIS, July 2003
with spectral correction

_Ocean | 1 5 Land

= Gain = 0.6751
-+ Offset = 32.2

% Gain = 0.6770
i Offset = 29.8

SLOPE 0.6780

XoffPC 29.8
R? 0.9935-
STDerr%  6.34
NUM 1223
PC 0.6795 4
SLPyx  0.6825

FIOF; [290]1 0.6770
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G12 DAY CH1(0.65um), CNT (10 bit)

SLOPE 0.6812
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R? 0.9926—
STDerr%  5.03
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* The gain difference before spectral correction = 3%, offset=32.8, 47.8
 With spectral correction the gain difference = 0.3%, offset close to 2

NASA Langley Research Center / Atmospheric Sciences
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Desert (relative) calibration method

|dentify invariant sites over GEO domains

Apply spatial sigma of VIS and IR radiance threshold
to identify clear-sky over site using daily noon images

Average daily GEO counts (proportional to radiance)
to derive monthly means and deseasonalize

METS Trend Derived from Libya Desert

MET9 Standard Deviation Threshold Applied to i
pp MET9 Response from Libya Desert (0.60um, 11.00 GMT)

Libya Desert Raw Counts (0.60um, 10.50 GMT) (0.60um, 11.00 GMT)

200

MEAN 13.7831
Sigma Threshold 8
% Point Rejected 30.71

B
o
o

w
o
o

Slope  -33.759%-4
Offset 367.19
MEAN 363.59
STDEV % 0.64
StdErr % 0.57

Spatial Standard Deviation of Grids
De-Seasonalized Monthly Mean Raw Count

Monthly Averaged Mean Raw Count

MEAN 365.480
STDEV % 11.0816

T arebm—= 200L..s000000, Lasoniiieais Lo isisinig Lovooiniisiig

1125 90 5
Days Since Launched (Dec 21, 2005) ) 1125 Days Since Launched (Dec 21, 2005)
Days Since Launched (Dec 21, 2005)
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2008 ngz% 2010 2008 2009 2010
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Compare desert and MODIS
MET-9 VIS degradation

MET9 Trends Derived from GEO2MODIS Intercalibration
and Desert Sites

I 0Geo2MODIS +Libya * Arabia2 x Egypti

Geo2MODIS Libya4d Arabia2 Egypt1
| Slope -0.059e-4  -0.093e-4  -0.050e-4 -0.110e-4 |
Offset 1.01 1.01 1.01 1.01
SLOPE 0.032e-4 93 Mean 1.00 1.00 1.00 1.00
OFF 0.5416 STDEV % 0.56 0.64 0.63 0.63

R’ 0.1255 | StdErr % 0.54 0.61 0.52
STDerr 0.0029
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Normalized Monthly Response
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* All desert site calibration degradations are within the uncertainty of the regressions
* The sigma of the MET-9/MODIS and MET9/desert degradation is similar
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MET-9 & MET-7 Libyan desert calibration

1.05

comparison

Normalized TOA Radiance over Libya Desert
derived from Meteosat-7 and -9

o Meteosat-9 * Meteosat-7
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: -0.54%lyear  -0.62%/year
uoj-o.sso— 0.93 i o00f
g S sest
Will validate with MODIS,
0,00 possible inter-annual oscillations
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* Apply GEO/MODIS calibration to desert site and monitor site stability
Note how well the MET-9 and MET-7 monthly means track each other,
which indicates the robustness of the method.




CERES Prototype Ordering Tool

‘I think it is important that NASA delivers the data to
the US public, obtained with their tax dollars, in a
way that are useful for greater good and do not

remain confined to only a selected group. ”
(User comment, August 24, 2009)

D. Doelling
NASA LaRC

C. Chu, E. Kizer, C. Mitrescu, E. Heckert
SSAI

NQ’QS?\ NASA Langley Research Center / Atmospheric Sciences %
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CERES Tiger Team

« CERES key concept or product web pages would be explained in a few
bullets with expandable pages and hyper-links for more information,
instead of the DQS approach which overwhelmed the user

» Every page designed to help the user quickly decide the product for their
application, user realizes there are multiple approaches to parameters

D. Doelling
NASA LaRC

K. Bedka®, J. Closs*, Z. Eitzen*, E. Kizer*, J. Norris,

D. Rutan®, P. Taylor?, T. Wong?
*SSAl, 2NASA LaRC

NQ’QS?\ NASA Langley Research Center / Atmospheric Sciences %




CERES home page with Movie

SEARLUH NADA

N(A\%A NATIONAL AERONAUTICS
A SA AND SPACE ADMINISTRATION

Clouds and the Earth’s
Radiant Energy System

Home: CERES

Introguction
|
|
Public Release Images &
Articles

p Education Outreach
FAQ

Order Data

Sclence Team Members

Documentation

CERES Meetings
— CERES Browse Products

l\% ) CERES Satellites

Courtesy of Katie Lorentz and Tim Marvel
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Product Description -- Parameter, Resolution, Availability

tool to help decide whicRproduct meets your applicatiofyjs available here.

» Order Product
= Produc Description Nr.m..., R.,*.,.. avacull, orde |

EBAF CERES TOA fluxes, enefSy balanced and clear-sky §  wrder Data

filled - - -

R— —  Level 4

vel 3: Spatial and temporally (daily, monthly, etc) averaged fluxes and cloud properties.

olutio Lfivel 4: Consistency between global net flux and ocean he

User feed back [Fe= e R ——.

CERES observed and GEO-enhanced temporally
inter ed TOA fluxes, MODIS/GEO clouds and 8 Order Data
SYNide MODIS aerosols and associated computed flux browse & subset

profiles

CERES consistent flux and cloud properties

CERES observed temporally interpolated TOA flux, 8 Order Data I eve I 3
S5Fideq MODIS clouds and aerosols - - - e

CERES observed TOA fluxes using original ERBE Available via
S algorithms o ere -~ hd hd ) 450C Ordering

1scep-D2like  CERES monthly cloud properties in a similar format 8 Available via

to ISCCP X X X ASDC Ordering

I rOd u Ct I nfo FLASHFluxide: Near real-time SSFideg product, not officially o X " '8 Available via

calibrated for publication ASDC Ordering

Level 2: CERES instantaneous footprint level fluxes and cloud properties.

Dt et Description Par llity Order Data

SSF CERES observed TOA flux, MODIS clouds and aerosols Fov* & Available via
— and parameterized surface fluxes b v ASDC Ordering

Computed flux profiles from MODIS clouds and *

Available vi
Comput o o o CEED| | eve | 2
L]
AI I I n O n e CERES observed TOA fluxes using original ERBE

[o]
n

— algorithms = FoV* o

. SSE-SSEM g:gair;n‘gteev:r’sCERES-SSF/MODIS/MISR collocated » Fov* PN
ordering page GH L e OO/ o o0
FLASHFlux l::;lricl;ia;:ime SSF product, not officially calibrated for o Fov* o

AV ald £ A M. lmebm b mmeim £mmbmioh Smbm

Level 1B: CERES raw engineering and instantaneous filtered radiances.

DR, Description P luti ilability Order Data L ev eI 1 \L///
CERES geo-located and calibrated TOA filtered N Available vi. ‘RE
\OF BOS  radiances ' ' o rov o D CERES

*FOV: Field-of-View instantaneous footprint data.




Product Availability Page

* New Ed2.5 lite products have their own availability and are
expected to be processed to Feb 2010 shortly

SSFldeg Product Processing Status

Product 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010
SSF1deg-Hour-lite Terra* Mar Dec
SSF1deg-Month-lite Terra* Mar Dec
SSF1ldeg-Hour Terra Mar

SSFldeg-Hour Aqua

SSF1deg-Month Terra Mar

SSFldeg-Month Aqua

» Due to the complex processing schedules, product availability is
dependent on product resolution
« Availability is now dynamic
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Product Availability Page

CERES: Product Availability Status

Product Processing Status ( by year / by month)
Legend

Terra Available Aqua AV

SSF Aqua - July 2002
Product Sat Hours 2004
3 6789 10 11 12 13 14 1516 19 20 21 22 23 JFMAMI] J A

-
©

CERES Home

o
[

Level 4
Order Data EBAF Terra

Level 3
Data Products Terra
Aqua
Terra
Aqua
Terra
Aqua

Data not available

Science Information

FAQ

VCONGOOTUL_WN

[y
o

Feedback

Terra
SRBAVG

Aqua

[T
N =

Site Map
Terra

Aqua
Terra
Aqua

[T
o un b

Terra
Aqua
Terra

[T
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Aqua
Level 2
Terra
Aqua
Terra
Aqua

« Availability status of products are automated via production database
* Hourly and Daily processed products expand for more detail
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Individual Product Ordering Page

User always gets the latest product edition, user cautioned if new input data is
used, such as GEOS-4 to 5, which triggers a new letter (ie Edition2A->Edition2B)

CERES SSF-Level2 Ordering Page

SSF Level2 File Ordering

SSF-Instantaneous footprint Order Data
Subsetting, Visualization and multi-format (netCDF) output ordering tool N/A
Complete multi-year netCDF CF compliant files N/A

Tradition full parameter, all inclusive hourly HDF files, §  Available via
To order a month of cross-track data, use the tables below ASDC Ordering

| CautionThere are two CERES instrument onboard both Terra and Aqua satellites. One is typically \n cross-track and the other

Aqua Satellite (130 PM Equator Crossing) [Part of A-Train suite of satellites]

The table below is for sele the instrument in cross-track mode for the selected satellite-year-month.

A generated link is provided t e ASDC Ordering Tool. . .
User will be directed to the ASDC

Product Satellite Year Order Data
—— - ordering page
SSF o Aqua 200013 | [ March

» The level 2 ordering page c utlons and guides users in determining which
CERES instrument was in cross-track mode and will actually select those
files at the ASDC ordering page for the month selected




Product Tool Selection Page (2 of 2)

Top

User selections

jional (1° x 1° global grid)
O Zonal mean Left 22s.00 30094  Right

O Global mean 21.29 ShOW eXpandab|e

Bottom

f—\g parameter lists

| “"Map | Satelite | Hybri

Hold your shift key while dragging a box

Spatial

resolutionf  JE o Can select regions using google
o = maps, bounding box values are

~ automatically captured

FOWERED BY ‘ 5000 mi
Google s T—
| @ Terra (3/2000 - 2/2010)

Satelltd O Aqua (7/2002 - 8/2008) Time range is filled in entire time record

From: 03 - 2000 (MM-YYYY)
To: 02 - 2000 (MM-YYYY)

Time
Range

Email By providing your e1

Address [ e er e wwe - EMail is used to inform users of
later revisions or new products

NASA Langley Research Center / Atmospheric Sciences




Product Plotting Page

&3 April - 2000 £)

TOA Longwave Flux - ALL(W m'2)

(6 ) Lat,Lon: (-25.56, 86.86) Value = 279.451

(2 )Start Slide Show | Slower I Faster I
ry

4 Min/Max Values: [100 -[340 (replot ) @ (G§
Number of colors: 22 (reset) Enable‘Google Earth

(“save Data as ASCII File ) ( Save Image as gif )

(1) Can resize map and manually advance to the next image

(2) Can animate regional plot over many months

(3) Can save data as ascii and gif image using Python

(4) Can modify plot by adjusting colorbar min/max values and number of colors
(5) Can render image either in Google Earth or rectangle projection

| (6) Can place cursor over plot and identify values




GIF Image Generation

TOA Longwave Flux — All (W m-)

April - 2000

45°E  90°E 135°E 180° 135°W 90°W 45°W

GIF Image generated by Python to provide users with ability
to download individual images

NASA Langley Research Center / Atmospheric Sciences
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Product Download Page

CERES_SSF1deg-Month-lite_Terra_Ed2.5-Beta * CF compliant netCDF output,
: o and parameter definitions

Satellite: TERRA Spatial Resolution: REGIONAL * Download Data PrOdUCtS

mm ime Range: - emporal Resolution: Mon 1
Su ary 1I';uml::arogfParameters:gyzooo OZ/ZOOI.II;um‘:JertI:fRFile;:t T o Catalogues (DPC) Wlth Only

of Total file size: 15.55 M8 the parameters selected

Data Product Catalog: Download as PDF File

:

—
Files

IFiIe Number| Time Range I File Size |Parameter Dimensions ICreated on: Date and Time| Action

‘ 1 03/2000 - 02/2001 [15.55 MB|  360x180x12 2010-09-10 11:22:40 Download data file from web

List o ensions

|Number|Name |Standard Name|Size| Comment
! | lon | Longitude |360 IStarts at 0.5; proceed ea 1.0° resolution; Ends at 359.5.
LiSt Of ﬂ lat | Latitude |180 IStarts at -89.5; proceed north a ° resolution; Ends at 8S.5.
3 [time|  Time ['12 [sulian Days of mid-month since 03/20

dimensions Parsmetes |
[Tndex | Standard Name | units  |valid Min [Valid Max ° Ent”'e record Of monthly

Mo [TOA Shortwave Flux - ALL |w m2 |0.ooooo |soo.ooo

List of ﬂz_lm e AL lwm?  powooo [wooeo | ME@NS can be ordered as one

TOA Window-region Flux - AL [w m2 [o.00000 [400.000 - ..
pa ra mete 'S ZITOA Net Flux - ALL w m? [-400.000400.000 file (2G B lim It)

| 4 [TOA Albedo - ALL [dimensionless [0.00000 [1.00000 ° NO need to Combine 108
e e o oA o e monthly files x 2 GB to get
108 global means

Download IDL reader Download FORTRAN reader

A A

) IDL and Fortran netCDF read software

NASA Langley Research Center / Atmospheric Sciences %




CERES Data Ordering Statistics
(available to CERES STM only)

CERES Data Ordering Statistics

Select one in each column

By Orders

@® # of months
O # of users
O # of orders
(O Data Volume

By Time

@® All available
(O Last Month
(O Last 4 Months

Satellites

@ All available

O Terra

O Aqua

O Al - Show Individually

(O Last Year

@) From: [ - (MM-YYYY)
To: [ - (MM-YYYY)

Select from any category

CERES Data Ordering Statistics

Your stat criteria:

Satellite  ALL
Products ALL
Spatial ALL
Temporal ALL
Parameter ALL

Category Selected Show Each

N/A

Products

™ All available
™ EBAF

™ SYN

™ ssF

™ ERBElike

W Show Each

Spatial
Resolutions

™ Al available
™ Regional - Subset

™ Regional - 360x180

™ Zzonal
™ Global
™ Footprint

(*) Show Each

Temporal
Resolutions

™ Al available

™ Hourly

™ 3 Hourly

™ Daily

™ Monthly

™ Instantaneous

™ Climatology (Monthly)

() Show Each

Parameter
Types

™ All available
™ TOA

™ Surface

™ Clouds

™ Pprofile

™ Aerosols

™ Atmosphere

Display Stats

NASA Langley Research Center / Atmospheric Sciences
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CERES Ordering Tool Highlights

— Initial web pages designed and framework developed on
MAC laptops

— 3 CPU machines and 40TB hardware ordered

- Robustness review of software to ensure maximum
availability and reduce single point failures

— Live demonstration of tool at CERES science team meeting

- 1 CPU machine installed @ building 1250 with Tool Version
1.0 serving SSF/SYN1deg-lite-beta data products in time for AMS

radiation conference in Portland Oregon
— Newly redesigned CERES web pages go live, giving users
access to tool and providing user oriented information

- 2 CPU machines and 40TB hardware being installed @
building 1268 and incorporating Edition 2.5 SSF/SYN1deg-lite and
EBAF data products including daily parameters

— All hardware and software configured with Tool Version 1.1
in time for the A-train users workshop
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Ordering Tool Future

Develop FTP and shopping cart ordering approach for
large datasets (daily and level 2 products)

Follow CALIPSO/ASDC team approach for level 2
parameter subsetting and temporal and geographical
search options, for example over surface sites

— Search mechanism through meta-data

— Subsetting software will reduce file size and provide netCDF
format

Develop level 3 parameter product comparison plotting
package

Add products as they become available as Edition3
— Develop web pages, plotting, and subsetting for each product
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TISA near term goals

Deliveries since last April 2010
— SFC Ed3, TSI Ed3, ISCCP-D2like geo Ed2

Projected deliveries
— SYN/AVG/ZAVG Ed3, GEO coefficients valid to Feb 2010
— ISCCP-D2like merge Ed2, ISCCP-D2like flux beta

Release lite products as Edition 2.5
— Update all DQS, DPC, deliver to ASDC, implement on tool, fix bugs

Edition3 improvements
Finalize GEO coefficients with desert, DCC, spectral corrections, consistency
with Terra and Aqua MODIS
Quantify 1-hourly GEO over 3-hour GEO derived flux improvements
Normalization time reduced from 1.5 to 0.5 hours, and hourly diurnal signal
LW angular NB to BB and regional normalization, similar to SW
« Currently global NB to BB coefficients and instantaneous normalization
LW cubic spline temporal interpolation

GEO based land clear-sky maps for improved GEO cloud retrievals
* Currently using MODIS maps
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